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Abstract of JP20041 74508 

PROBLEM TO BE SOLVED: To provide a 
friction stir welding device by which the 
strength of the welded object subjected to 
welding and the welding strength of each 
welded nnember can be improved. 
SOLUTION: The device comprises a tool 
angular displacement driving means of 
allowing a tool holder to angular displacement 
driving around an angular displacement axis. 
The object 21 to be welded is sufficiently 
stirred by a welding tool 20, and. thereafter, 
the tool holder is separated from the object 21 
in a state where the tool holder is subjected to 
angular displacement around an angular 
displacement axis. Thus, in the welded part of 
one member 21a, shape is made to differ 
between a transmission region 123 where 
force is transmitted and a non-transmission 
region 124 where force is not transmitted. In 
this way, the strength of the object 21 can be 
improved. Further, the welding tool 20 is 
swung in a state of being immersed in the 
object to be welded, so that a stirring region 
21c can be increased, and the welding 
strength of the welded members can be 
improved. 
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v>o m^V^mm^^^3 5 (i. ;|^mL;^>:^g-B'^:^-;v2 0 <30'^A^:Jcl^. fijf|i¥^6 3K-^ 

[0 0 7 4 ] 

)«^tE#^^^^^4 0 fi. #^|S*^Jf|I-r^^JtP#S 6 3 $r^i-^o MfP^S 6 3 (i, ^7 

-)\^m^mm^^A 2. :y->'i'^Miij^m4 3*<j:y=^tt^.ig»i^a4 5$rtim-r^o 

. TOt7t^-^t>till::»^'</^-C^7-;i'^i£^^|gi()#S3 1 $:WfPi-^o 
[0 0 7 5 ] 

Il3ti. )»i^#^g'^^m4 0(75it)f^^lSL^1-&7^ci6Oifffi|l|-e^l9^ 1113 (1) ~[E13 
(3) (oMKmiWrn^-r^h^ 134 fi. ^7-;V>t*^^4 1 <7)^^|£iJj#t^'g>^7-;V2 0 

(D^m.t<Dnnmm^'kB-f^^^y^^-^-}^x^:^omA (d ^^•7-^vi^#^4 i 
^-To 121 5 fi. m^mwrn^miUA o(Dmn^^^ 3<Dmv^'k7^-ryu-^^- vx^^ 

o 13 3 -115 ^#H8LT. 0^^#^'^^m4 0cDii)f^^l5iK-r:i>o 
[0 0 7 6] 

y^^y-f^o Xs -)V2 0 t^y - 4 1 K^mm ^^^tt^ K^^^m 2 1 

[0 0 7 7 ] 

y^xy^'a l-Cfi. mn^^ & 3i}K ^»t-^.IEitl¥^ 4 5 SrWfPL. '§:tt-^B^^4 4 ^ 
^2(l||liM:^|6]>ft6:^A 2 t^#®J$-€:T. ^{t^3 0 ^^^^-^^^2 1 t3[q]tt-C^i&?-1i;i>o ^ 
>t^3 0 (i. I1]4C7:)T 1 Pt^iJ-e. m^y-)V2 0 tS^ilJii-^'iM^'^t/ 2 1 n^^i-^o 
^n-h3 0 (7)$tt® 3 2 (i, 5:tt^M<^^3t-^^*t2 1 b t::^igL, ^^-^ffe 2 1 ^^-^ 

'7-JW2 0 tu.nmi}-^h%n-t^o 

[0 0 7 8 ] 
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[0 0 7 9 ] 

i(7)(ii^«i^L 3 ^mmnmh i K-w^^^tiikmr-. y--)vuwM:4 1 ^[n^iftiaL a 

ix^o mm^^e 3:^K y-}^mmm^^4 3^mmL. y~)i^u^m^4 1 ^^i^nijia 
lh^b-ox^Wj^^^o m^y-}V2 on. ms (i) K^-tJ:^K. m^L^^^h^ 

if -^3 0 K\^il^<:>XM^mB-^\^-:fo A 1 K^W}-t^o 
[0 0 8 0] 

^^y-)V2 Oii. m4<DT 2mM\X. e>g|52 3 <7)j^B2 4-^^-m^}}K^m-^^2 HZM 

m-r^o mm^m e 3 a. >3 2 3 <Dmm 2 4 i^mm^m 2 nzmmtxii. m^y - 

;V2 0 ^'g:tt-&3 0 lc|p])6^oT^ hK^Wl^'^^o -T^i^-lb. m^y-)V2 0 Sr^Jt^3 
[0 0 8 1 ] 

m4K^-rT 3mm-^. m^y-}i^2 ot*. >'3;^i?^^^2 2 a<r>zya )vrm2 7^mi^ 
■^m 2 1 K^m-r^o ^ 2 7 2 1 ^^g-r^ h . ig^^^cimm^^ 3 

5 i)^m%-y ~)V2 0<Dya 22a J^sM^-^^il 2 l\z^mLtz:it ^r^^-'Ig-^^r^iJ 

m^^6 3 tc^x-^o 
[0 0 8 2] 

mm^^e 3ii. =3^ib^>sb^m 1 (Ty-^^mmtrnM-r^ix, m3 (2) K^-rxd^-. 

[0 0 8 3] 

ig^Ril^ltm¥^3 5{i. ®'^^;'-Jl-2 0 c^v a ;W:$''fl5^2 2 a Ji^lS^'^tl 2 

1 l::^*?)5E«6&a. Lt^ t S•^i-'g-^=SrM^^P#^ 6 3 lc-^x.-5>o ffJfP^S 6 3 ti. 

[0 0 8 4 ] 

>7-7°a 3-e{i^ m4(DT 4mmx. mm^^e, 3i3^. m^y~)^2 Q<D'&x^^it^ 
'^tb'^tbi>m2<owt'm^m!}^Bik-t^tx^-^y-)\^2 o^m^muh 3t^^Km 

2 1 ^tt*^LT#M^'^$|S#2 1 a, 2 1 h^U^^^^^o 
[0 0 8 5 ] 

i<^t §$lj#fl#^6 3 [13 (3) ti^-rj:dt^> '7-;W>f^i^*4 1 ^^^^tt^^L 2 

oT> m'^y-)^2 0^M^-^llt^4 0 t^? fjlCi^A^^^-S i t < . ti>g52 3 t->3 
^Vr5^fB^2 2 a55^f>fifei>Ji*^§K6 2 ^^^-^^12 1 f*] "C^^S: ? -g> i t ^ S o WISP# 
S6 3{i. 114 <7)T 5 B#^Jl^^i-J: 9 ^ 2 (7>|g5g^W jt^-;?, i , >5.-ry 

:7°a 4 l^ittfo 
[0 0 8 6] 

>^-r y T'a 4-efi, |El4(^T5^^J-e. $!j|lp^it6 3 (i. y - 4 \ <Dm^^WiL 
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isb^^BmUm^^Wj^'^X. [14 COT 6 WJt^^-r J: ^ ^«b5Ei6-2>^3<7)|g:fe^ratC 
[0 0 8 7 ] 

[0 0 8 8 1 

L 2t^y)K^^^^xm-^Ltz^m^m2 i^^-rmmmx'^^o mitt. y-}vu^ 

[0 0 8 9] 

^mM<Dmwmwm^mn4 o^m\^>x. y-)vj^^Mc4r i^mmmi^-^^^^^x^m 

-^t) 2 1 ^ L rtm^. 121 6 l^^i- Xoi^. ^^y - Jl' 2 0 <7) t: 2 3 ^^"^1 

•M'fbi-^M^'^!^2 mmm-r^o y~)\yU^M:4 1 ^^^{fil^Ht-fl^^^bTt: 

[0 0 9 0 ] 

mwmM2 1 c ^JijD?-i^-i>i t J: -^T. (3 7 coit^^JJi^it^^M^-a-^B^^ 1 a, 1 
b<^:^#c^3^0'i):^fR]lC?&'?*lTf'feD 4 J: 19 4>> ;ift^B^t^*3 >ti>#=^!t^^§B*|- 1 a. 1 b 

<'i^iat\ #Mg^-^$W2 1 a, 2 1 b<7)M?'>9'^9^g'^^^'^#<i-^^<^:7&^'-e#-2> 
o Lfz^^-oX, ;*:|&^tcJ:tLtf, i|iM^-ffiD 3 ^ < bT. ^M^-^^^ 2 la, 2 1b 

[0 0 9 1 ] 

tfzs ^^MiO'B^.xii. ^-^y ~ 2 0 (dWM-^^ 2 i^<D'&.X'^^±\^fz7.y' 2. 
3<^Rl§l3^oT. :^^'l£ML2{i, m^y~)\^<D\:Ly%t2 3b^yB)\'VW>^2 2 2it 
<D:m^3^2 5 ^fpa-r^ <t ^ Kl^&^fl^ho :^-r ^7 y a 3 ^c^v>-C^ e>f|S2 3 t v a 
;v^5^*fl5^2 2 a t <^:^W^^2 5 ^ft'^ll^a: LT. ^^-^'7 - ;V 2 0 o ittliJ: 

oT. m'^m^^m^m2 iKm^^*i^i^-^m2 eu. \^>m2 3<7)%^i}^-&?.Lfzm. 

i^2 8 b(7)f*I#D6 J:'9^>^ t;>^2 3 ti^ 3 )i^r32 2 a<7)^W§IS^2 5 T&^'iSA Lt^^:^ 
i*2 8 a<7)l*lSD 5 ^/h^ <-tS i t:6^-e^&o ^flKX':>X. tT >^ 2 3 *^?9JA L^si 
t J:Si$'g>ii:2 6 <7?i^P<7)yf-i^D 5 m 7 K^-^itUMK^if ^m^B 2 6<^|iP<?? 

[0 0 9 2] 

2 0 Hi oTM^g-^!^4 0 ^i-^nti*^ LTt^^tl-e. y'-)V'^^^mM^^3 wzx^x 

> ^g'^'7-;w2 0 ^^m^'^WiL 2 t^'oK^mmK'^^^. -r'^=b*,ir^'9 ?-€;i>ii: 

M^'^f|5#2 1 a, 2 1 b(^:*#t::0oTMt>'&ti#|gl*2 1 c (Dm^m'D 3 < 
X^^m^W>U2 1 a, 2 1 h<Dm^^^^^U±.-r^^}ii}^X^^<, 
[0 0 9 3] 

tfz. m-^y-}\^2 0 ^mm^i^f^M^^'^^:! tx\ m^y-)^2 o ^^^g^!^2 1 K 

MLXm<'&X^-t^^t^<. mWmi^2 1 ccomi^i^'^t^iit^X^^o X.tzii^'o 

X. m^y-)V2 Q-^m<'&x^^xmwm.m2 1 c^n^^-tm^K^^x. ^^mk 
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[0 0 9 4] 

[0 0 9 5 ] 

;Lh^i>^t}Kn-t h^^ijm < n KmwL^i^. m^y-}V2 0 ^Mmm^^L 1 k 

[0 0 9 6 ] 

nisfi^ mi^mwm^^WA o<7ym<^mi'^'^^-rmmmx^^o ms (d -08 (3) 
(Dm^mmm^r-t^o mwmwm^mw4 on. ms-msiz^-rmm^m^x. ma 

^^fz^mx\ m^y-j^2 o^^m^m2 iK-Rx^-ti>o tfzmmMwm^mn4 o 
us (3) K^-TJioi^. MmmLiKnLxmnmBL3^:^m^m^L2tioy} 

ji^^-frSo mwMwm^mn4 o(Dmi'f<^o-ib. m^y-)\^2 o<7)m.m^m2 nzn-r^ 

[0 0 9 7] 

0 ^^m^^2 1 K'&XL. mmmBL l ^cMLT^«!>^i6^» 1 cO^Jg^ 1 <!:fi^'^;2> 

^2<7)^j^^ 2 UMit/'c^^'ti^-e^^^^'-^'w 2 0 tic J; oT. ms --m^K^ 

■rmi'^tmm<r>m^^^^^ti)^x^:ho ^hK. ^^y-}V2 oi}^^m^m2 1 \,z'stx 

[0 0 9 8] 

ia9(i:. m^w^^mm.4 o(r>^pyK^'!s.<omn^m.mr^tzii>(ommmx:^:to 

L 3^^m^m2 1 '7)^mi>^M Lxmm.^j:^mi^-^hi^ii>^is(>^Am d smm^^/z^^mx 

[0 0 9 9 ] 

^m^m2 iKit. t}^^ii^^^\^i}^^^^i^h^x^^^m^-^'^&o fzt^ii. 

m2Hi, m^m^^^^'^^y yy'B^t LXI^ifhit^ 2^(D^m^m-i 2 1 a, 2 1 
b:6«l^:^lR]i::?^t>% -^(^^M^-g-^lt 2 1 a co-3SS^ 1 2 1 ai. n(D^m^m2 1 
b <7)-^g|S 1 2 1 b jO^Mte-^sb ? tL^o 
[0 10 0] 

^ICT^J^-^. -1o(D^m^^U2 1 a3&^'b#:^c7);te^-^|fl5;|st2 1 b j^^'f^ o HI 9 

■rx^K, i-f^^c ix^-rx ^ ~ij<D^m^m2 1 ao«§pi 2 2 a^j-^j- 

:^<7)=^^^f|5*t 2 1 a<7)-^f|5i 2 1 a l':t>^^'f55b-2>o ^^c^ C 2 -e^-T J: ^ ic, - 

i5<r)^m'^mt2 1 a-^-m^i 2 1 2i:i^hmij<D^m^m^2 1 b<7)-3^*M 2 1 ai^ 

:bi}^^i^^o -^tc. ^^^C 3-T?^-r J: ^ 'ffi;^<7)^i$-^$W2 1 h<o-^3i 2 1 a)5^ 
f>ft6:^<??^^'^!^2 1 a<7)1l&«f|5 1 2 2 b tw;ti5«i^<5^5;|,o 
[0101] 

:i<DXoi^:t}i)m^^'km:>&mm'/)^^iit>M-^^fix\^^hm^. mim.wm^mu4 on 



(16) 



JP 2004-174508 A 2004.6.24 



o 

[0102] 

mi Otis ^^M#^^^m4 Oc7)^J|lp^^6 3 co®f'^$r^-r:7n-^^- hX-^:ho M 
[0103] 

$lJtP^^ 6 3 (i:, X b 0 i5 J: y b 1 -C\ ID 5 l^^-T 7 a 0 *5 J: a=\X 

-ry^di 1 ^l^=m<?)t!jf^5'tfv^. >?.7^'y ^b 2 Kmtfo T^^y-fh 2"^^, $iJllp^m6 3 

[0 10 4] 

^^y-)\'2 Otis li>f|5 2 3<7)^B2 4:65ft*3l3M^-^t»2 1 ti ^^i" o MtP^IS 6 
3 ti, t; >^2 3c7)^ffi2 4 2 1 l^^®tT4>. ^g^y-J^2 0 $r$tt-&3 0 

> - )V 2 0 ^^m^f^ 2 IK'i^X^^^o 
[0105] 

2 0 ^M^^ti 2 1 iz'^x^'^'cv^ < 2 0 {is 3 ;i^^'$l5i5'2 

2 aCOv 3 ;U^*®2 7:bmm-^m2 1 t::^^1--g)o v 3;W^^®2 7 2 1 tc^^ 

-r^ t > s-g^^yt^mm^^ 3 5 i!)m^y - ;v 2 0 <^-> a ;i' ^§15^ 22a ■/)mm^s^ 2 1 

[0106] 

<r>m:'m.n^i)^WM-r^t-^^^y-}y^2 0 ^-la^ttiML 3 ^fc*? t^ia^^-i^So ititcj: 

oT#:'fbL7^s:M®-^!^ 2 \ ^^^^KmMitL-^mWX^X^^m^W^^ 2 1 a, 2 1 b'^tg 
^^^^^bo Um^^e> 3\t. •f>i6Si6-2>ll l<^5g:5E^rat^M-r-?> ts >^-r y ■:/b 4^cM 

[0 10 7] 

>^ ^ ^7 -7° b 4 -etis $iJ#p^ ^ 6 3 t^y - 3 i HJ; o t s ^-^ - ;v 2 o 

^<«^$i-^;i>o Br#e«itcti, mmm^L s-d^hM.-^. -i^<Dmm^m^ 2 1 ai^ti^Hii^ 

[0108] 

tfz. MfP¥l£6 3{is l'i^'mi!b^m2<7:>'^&mm^mM-t^tX-. y-)VU^Mc4 l^: 
&mmm.l5\^-^A 1 t^jjDJELs ig'&y-;V2 0 3 ;V:5/*^^2 2 a 2 1 tc 

iSA^-^^^o $(IfP#m6 3(is ^«5>feie>;i,^2<7)|g:^^MJ ;t:{i^-«bSi6;i>i^A^^i^fr^^ 
-r;2> ts ^7"y 7'b 5 tljltfo 
[0109] 

^^x'^'^b 5-Cfis mm^^e 3 (is y-;v^^£.IEt&¥^4 3$-i!j{^?-^s m^y~)^2 
0 ?r^SM^^J:7t^RilT's ^m^m2 1 2 O^rStM^-fr^o ^^^m 2 1)6^ 

f^^'^^;/-;V2 0^^l^?-»i2> ts tiJfP^^e 3 (is ®'^^7-^V2 0 
Sti#t!j?-<i:Ts 3 <7>iS:^^Mt^M-r'& t s ^^-^-7 - ;v 2 0 «7)|pi^$r#j]: L 

> ;^^7 y b 6 (::iStfo ;^7"7 7"b 6i?(i$iJtP#^6 3 (is i&f^^^^-T-f '&o 
[0 110] 
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[0 1 1 U 

0 ^fflv^;i>(a5&^ m^mnm^^m.A o ^^^-r^o^^c^y > 2 9 ^:ft^f5:?-^T*m?-e 

CO 1 1 2] 

-r-^uy^m-^^^o mi 2 a. ^^f-^t;2 1 k^^x-t ^^-^y - )^ 1 0 ^ts^^b-c^i- 

[0113] 

^-^•7- Jl/ 7 0 {i> gl 1 2 ti^-r i ^ l::, R^ti^ictiffM^ t^-^^^^Py 2 2|s:#*|5 7 2 
-d-^^-^y-;i-7 0<75ttia:^In]-:^l^S^mL. B&Rtti^Clcff^fife^a^ ti >$|5 7 3 t^^-f 

:$:#:^7 2 (7>|lli^t SfiJ^ v 3 7 7«^?tL;S>o 

[0114] 

Wm-^K^tz^X. V 3 jv^'^^7 2 J:0^'t:>^7 3 ^fe^-^^ 2 1 L. M 

m^m2 1 ^m#-r^m#g|S6 2 i:'^;|>o 
[0 115] 

ti>gB7 3 ti#>i-6 4;i)S|*,j^^tt-i)o mwns 4 (i:^ li'>^7 3 l^iMtT^ ?^A^ 

J:?J2;iaig^t^ff^B)<;? ti^o ti>f|57 3 L^^t)^il<75ti#jt 6 4 7 3 ^-f>S^ 

«#jt 6 4 >^ 7 3 tciSAT ^ - i: Hi oT. 6 2 (^n#f^^^t>e)^'*i/h-r 

[0 1 1 6] 

mmm.wm-^^n & o t*. m i^^-r«m^^s-^^®4 o i:(5t?[Pia<7?itfifc^^L^ y 

-K^^^^A 1 '7-;HiI^.IElij^l§;4 2 -7 - 4 3 <t . ^^t^ff^fife 

f|54 4 t > ^it^.lEt!j#S4 5 t . n^K-y h T- A 2 9 tcil^? tL^E^4 6 i:. ^-^^^ 

iimai^S3 5 fw^se 3 t^^A.xmm.'^ii^o m^w^^mm.(> o\t. ±^ 
-r^^^-y - jv 7 0 ii'^m ^ tL. 8 0 (D^vm^^'k^itxii x nmA-r^^wmti^ 

Hl/h^^e l$r^i-^o 11 1 H^i-^i^#S'^^m4 0 i:|WH«<7)«^fctcov>-Cti> 
[0 117] 

fiJtPM 6 3 (i, "7 - ^mi^lEtll^^ 4 2 ^ -y - )Um^W.W}^^ 4 SisX l^^if-^mW]^ 
^4 5 'J-^IJfPt-^o ? WP^^6 3 (i. ^-^t^cilltm^ISS 5^^t^^'y-JV2 0 

<7)m^^m^m'^L. mmLfzm^mm\^^'^^^xmwmji:xm4-^^e i^mm-r^o 

[0 118] 

mi Sit. m-^y- )i^7 0 ^^jAi^LX^-r^mmx^^o 'iis. ^^^y'-;v7 o<7)#l^/6>' 
'mv^^:fo\^x^ ^y- E <7) ^ *> , e i itm^ y-)\^7 o t&^'M^-^^ 2 i 

^SA-ri>:&[qjr-^ «9 . fl&::^E2{i. m^y'-)V7 o^mm^m2 iTf)^hM'ri>^i^x^ 

[0 119] 
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[0120] 

^^y-)V7 0 a. :$:#^7 2 *3 J: t; 7 3 ^^^-JUfftl^cL 4 T^f M LT^O' 

E2li3»'5:»9^ ^y-^l'Ift^L 4 liM'^-^e:&lPlCli]^CJ^T:*:#^7 2^MM-t^MM 

*t8 5 t ^^-r^o ^^y-}^7 0 fi, ^1 fffc:tJ^^$l5 8 8 112 ffte;t7^*^8 9 

t^m-r^o mi iii2tf^^38 8 ^±^ mm^is 1 i^@e®?tL. ^ mai^*t8 4 tm2 

:&fp]60tfte;b^^x.^o »2 {^fe±j|&^^m8 9 li. ^mm^^UMS 3^S:ii?L8 lie 

[0121] 

!fii?L7 9 i3 J: CFMii?L 8 1 ? tt-2> i 1 1:: J: o T > ^'^'7-;V7 0(i:. B&T^tJcO 

Ti^hnM^ls 1 c7)-:^<75liP8 6 i;[B]>$^9 :^lRi^-se:&iB]-:^C i t L. MMll^^S 
1 35^p>Rii?L8 I <?5{tfe:^(7)rjiP 8 7 i::fR];$^^ :^(p] ^-sa::^iR]{ife:^c 2 t-r^o 

[0 12 2] 

-r^o ^mummm^s sit. mB.:^\^-~^E inmt^K^m^7 s^^r^^n^^cm^ 

»8 3 at. ^mm^^S 3 a<7)Wi^:^|p]>ftb:^E 2 HiS'iV) ^ ^f*$|57 2 K^LTt^^ it 
Uti^fl^hti^y) ±ist)^»8 3 b t> Jl:i?)$|S49^8 3 b (0*|lrj^:^fR]fl&:^.E 2 tc^^oT 

®0^^^#$1555'8 3 c t?r*f So 
[0 12 3] 

i *j l^lLi^^^^-S 3 b Ji. /sit £{i4 ^;|itCff^^;?tL^o tio<0 ±i!t)36^8 3 h<D^ii 
. :$feW^8 3 a<^^1-#J: "9 i^-X^ <M$*ti>o *lllf5*8 3 c (Df^mit. tt>^±t^^ 

5^-8 3 h<r)^V^X^ i^yh^ <fm^^^o ^ilh^&5^8 3 sl. t y) 8 3 h 

^xirm^^8 3 cii. t iiizmmi^^^^ti^o %m^'B^m-t8 3(D^mt. y-^^ 

ML 4 t-iSii-So 

[0 12 4] 

Mii?LffMgl5 8 0 (i. %\ mrnXM"^ 8 0 a > II 2 ii?L^5^ 8 0 b *5 J: 3 Wm\.^ 
^8 0 c :*>'?fM?ti&o lll*fii?U&5>8 0 aii. ^m^m^^m^ 8 3(D%^^%8 3 a 
56^1fiiL. %^^%8 3 a<r>W^-^mt\i\3i^\^n''^-^^^M-t^m\mm\MWL7 9 a 

tli)o 02?fii?Lg|5^8 0 b (i^ ^lfflfl5MW 8 3 <7) i 19 ih«!)f|5^8 3 b 
ffilL. 4 ^;|i?j^^:^i;^fifc^ttSl^ 2}¥il?LIMJ^7 9 b^^'Bfifc?ti'?>o ^ 3 il?L§|5^ 8 
0 c fi. ^«B«BfcW8 3(7)$lllg|5^8 3 cTjJ^'JfilL. «lg|S^8 3 c <7)^'fS^&<t (5tJ|B] 
Cl*I#^-fe^*-r'i)»3*fil?L^1^7 9 c;^)^'fl^^^aSo ^:<75lSl. ^ 2 i3 i 0=^^ 3 it 
^\M^7 9a. 79b, 79c {i^ Sv^tc^^iQ lo<7>Jfii?L7 9 i:^i>o »ii?Lfl^^§l5 
8 0 t^«Bg5B^^*i-8 3 irfi^ EiM«^;? tLS i i: J: oT, E tc^fiftnTtg 

[0125] 

/ct ;t{±':$;#:g|5 7 2\,t. 2^V^%n\.xm^^^. ^«?|5?i^fifeg|5t>t 8 3«rffil?L7 9 lUK 
^L;t)fc»cB-t:\ 2oli^tiJL;t^i^;$^^ 1 olcflA^r-c^tL^o i <7) t § 7 2 , 
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[0 12 6] 

I1114{i. llI13c?>S14-Sl 4(?)^if®II^^tb^;tifffill'e*^o ^.^fflOT^OT 8 
3 b t^2mmiU^8 0 b t^^m^^-T^o C: tlH J: o ii^L^SK^ 8 0 t^B 

^^8 0 1 ^m^^^m^ 83 1 k m^-r^o 

[01271 

mi 3K^-rxvK^ m2imti^^^m8 9i±. ^m^^^^m8 3^mm:fjmmioE 
<75#^:&ip]{tfe:&E 2ii3s§$i5icgis?:jxso mmKi ^-i }^i£i2<Dwm:^\^^i^mi. m3n 

[0 12 8] 

?|?ft^) JPit^KX-oXm^Uf^^^U S 3 (i. »3tfil?L^^8 0 c tc[pl>5^^ |p2 it 
iSitiF 4Ti)^^^hii^o mm^8 3 c <75ttm:^[p]^:&E 2li)^§&{i. » 3 ii?L?f|i^ 8 0 

[0129] 

^maitW8 4^J:0*~»2^m^*t8 5 t (i. ^1 l£i:2tl^^^^S 8KX-oXm^^ 
fi^ho m 1 HM^^^^ 8 8 ii. j±,^3-Y ;Pf±':ialc J: oT^m^ tL:|>o jEli^ 
(i. ^l^m$|5**8 4 feJ:0^^2S^aig|5*t8 5 '7 - ;Hllim L 4 LTSE^— 
|p]Clc2>/^t;SIK$*&;tJF 5 a, F 5 b =S-#S^mf|S*t8 4 , 8 5 t3-^x.l>o 
[0 13 0] 

arm')>^9 Qisx zj^arm 'J > ^mm^^ 9 2 a. mwu e 2 (onm^'^'ttjL^is x v^m 
4--r ^mwmiz-^m^-^^^ e 1 ^m^-r^. nm')yv9 0isx ^fptsj u > ^mm^^ 9 

2{i. /ct;tf^. ^7-;wiS:#A4 1 ^^^-^ ^^^Kmf fli> o nTgj 'J > ^^MEHj^ S 9 
[0 1 3 1 1 

ariJj'J >i/9 0 f4. :*^#:$I57 2 t MPS^^jtfr. ^#g|57 2 ^- ^7 - ;V*lli7^ L 4ti^<0K- 

9 i^m-r^o mmm9 it*. '7-;wwii:^ir]-:^e ifflynip];^--? t3ottTS:3ii?L8 1<^ 

[0 13 2] 

^lSigai?|S*t8 4*5 J:a^»2S;iaB^*t8 5 ^1 ff:ta;lj|&^^St3 j: oTJ^felJF 5 a 

, F 5 b>6>'^x. ^>tLT. JV7 0<^*#gl57 2^-h^iiiLr. aS^}') >^ 

9 o<7)MMffi9 1 ^^mm-r^o mM'm9 1 t^^mms 4 , 8 5 ta. ^j^-^j: < t ii^^-r 

[0 13 3] 

arM')>^9 ot^y-)i^mBio\^i&:f3E2mK^^mm^ii^^tizX'px. ^^9 1 

t:^^^7 2 t(Dy- )l^mBL 4^^^\uimm^^li:t:ho i^^lS-^^ mi^iii^U8 4 ^ 
XZJ^m2miiiMU8 5li. (fiaijt'ctoT^ ^i^3 7 2(7)^^L^^^hmvK\ai^-^-^X--mW. 
:)v\^Ciz^^L. *#$I57 2^-hmtii-r^^lii^6^8 4 a, 8 5 aij^^^o ^t^nrSj'J 

yv9 0i)mB1ji^'-':fjE imK^ISLmm^fi^^ti^^-DX. mm t 7 2 

y'-}^muL 4^mioMm^mt:^o zn-i^^oxmi^m^ms 4^j:?/ii2s^tbgis 

^m-rs^ai^^8 4 a, 8 5 a7&^'^^'^< JSr^&o 
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[0 13 4] 
[0 13 5] 

m2mii!,^m8 m^U9 B^-^tfo ^-^^QSlCfi. y - )mB-^^^EKnM-r 

^) 4j;^§\/^F*I#^^ t. fi^&^S 3 c 7&^'^'^ortgi;Bfi!t$tt;5>o «-^^9 5 it. ||2^tB 

^# 8 5 7!)^'-MiI:^re]C 2 ic^iiL/ili'^ti. «^?L9 s^??^'-;'- Ji^tti^L 4 tmmi^^j:^ 

[0 13 6] 

fi^^?L9 3 K^ifit^^^^9 5<Dmm9 4 ti. '7 - 7^:^(6] -:^rii E i Km^^^ iz-^nx 

[0137] 

nrsj 'J > ^'mm^^ 9 2 1:: j; o -c . Rrnj u > ^5^* 9 0 tmB-^\^i^:f5E 2 h^^ieiij ? tL-^ 

mi iii2t)^^^^S 8 J:oT^x.f>tL^ff:}a:t;l^«toT. ^ig^ai^+^8 4*3 J: 
0^^ 2 giiai visits 5;^>^2vnl^R-r:g,:^|pI^c^^L^ ^-^^y-;!^? 0<7);*:#:t37 2>5^jb- 

[0 13 8] 

oT. «^?L9 3 5i^'7-JHiiii^L 4^£S^i#»j-r^o ^mufi^^uus 3 a. m2^ii3it) 

•^L. ^af&?I^BKW8 3;{)^lllf7^:^[pIfl6:^E 2K^^-t^o 
[0 13 9] 

3fc#ffl§l5?F^^^*t 8 3 c^ttl$l535-8 3 c 9 5 \>^^'^\^fz^mi!}^h. nTtft 'J > 9 0 «r 

m9 1 i: ^^S?-ei>o ? ^^^^ HTfifl'; >^9 Oi}mU:fo\^-'1SE 1 t^^jS:?-^^^.!: 

J:oT, ^2?^tB^B*i-8 5 «r-SS:^|q]-::&c 1 n^iii^-^^i t/^js-eii^o 

[0140] 

m2^muu8 5 ^-sit^^iRj— :)?c 1 Kmi^^^&^tizx-ox. «-^^9 5 4)-sii 
:J?iRi-:;^c liz^^-r^o ^lkkx-dX. ^mWM^m8 3<^wgi5^8 3 c 

9 5(7)ig® 9 4 K^m-r^o m-^^9 5<^mm9 4 tc^^gt/tillbflS^S 3 c ii. ^^m>9 

5 0)^^ hiz-mw.^\^--^c 1 Kmwj-t^ tKX-ox, mm9 4<D-mu-^\:^iiis.:fsc 2 

U8 3f)^y-)VmWi-^m~1SE 1 l^^^TSo 
[0141] 

mi 6 {4. ^,^^7 5 ^y- }i^m^^\^inE 2 izmm^-^f'i^'^'t^-rmmmx^^ . 
11117 {4. 1116(50317-51 7m\iS{'m^^^hM.fzmmmx^&o mi 8 a. ^m^i 
5^y- )i^mB:f7\^-i^E iK^m^'^ttim-^^^-rmmmx^y) . mi 9 a. mi8<o 
s 1 9-s 1 9mW['mm^(bM.fzmmmx^:&o 

[0142] 
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**[o 1 4 3] 

mW>ire 4 {i. 2>/>lCBl;K1-^:^fS]H#i(jLTt: >$|S7 3*^^s^dtii-^o #!t#>t 6 4 
|p]— 1 i;otiT^< 5^^o i-'^fe-^^^isjffi 6 6 (D^J^-^ < t 

[0 1 4 4 1 

^ tcotiT. ^7-;vfilil7^L 4 tci£oX MM® 6 7 ^^i-^o ^IfflfB 7 5 (^ymmM 6 7 fi. 
'^'-JI/Wt^L 4 ^^^-CMffi!I^c^^te>tL. #^«#^ffi6 7 5^^ W>t 6 4 <7)MfB]ffi6 6 ^C'e 
[0145] 

X. mw>T-& 4^y~)umwiL 4 7;)^hm$'-A^^ij\oiKmi^-ro ^iiKX'pxmw>i6 4^^ 

6 btmwne 4 ^y-)^mBL 4 tcip],^^^ ;f:3^^x.T. m#)t6 4 7!)^ti 
>f|S7 3 lc-S:A-r^o ±iEL7tnriftU >'^iEt?J^g:9 2 J: oT. 7 5 * :y - 

[0146] 

la 2 0 ( 4 ) <DmKmwmn-r^o in 2 1 ti. mWMwm-^mm. e 0 <7)$fj^ip^i£ e 3 

[0 14 7] 

ftiJ^lP^^e 3 {i^ HIS tc;^-r;^-r T'a 0, al, a 2 t I^I#<^|&#^> >!;-r ^ c 0 . 
c 1, c 2-efi''7o :5(.7^:y^c 2K^\^>X. ftUtP^S 6 3 fi. IH 2 0 (1) Jc^i-Jr^ic 

> m-^y-)\^7 0 ^XM^^L 1 * ^ (9 Km^^'t^^^^h&mmBL i ^-B-oxmrn^m 

[0148] 

T.^rvV" z 3X\t. tlJtP^S6 3:^\ HI 2 0 (2) \L^.-fi.^\z^ V - 7 (D'^X 

2<7)ig;^^K:*5|^i^-r-g>^ T-^'g'^;/-JU7 0 ^W^^Ul^ 1 4 
tot) mufe^i^^o itiicj:oT. Ifc-fkL^^iM^^t) 2 1 $r-h55't^«'fl:LTt«^^|JLT. 
#=^^^^-^§^2 1 a, 2 1 b^^g-^-g-fe-^So $(ItP#IS6 3ti. ^«:>^«!>S^2<^)i£5E^ 

[0149] 

>;7"^y7°c 4-c{i. tiJfP^Se 3 ti. '7-;vM.IESj^S4 2^tjjf^?-^. ^•^^7-;w7 
7 0 ti. t: >f|5 7 3;^^'f|5^fi*lt^M^'&t/2 1 L;tt?cB ^l^o^ ^^^7-;i/7 0 

M:^[o]ftfe:^A 2 (c#t!j-r^ci: m:oT> ^-^y-;i-7 0 t^m^<'^2 1 t<Dmi^mm 6 

[0 15 0] 

MP^se 3 it. mwm6:i^m4-^^6 1 ^^mmLx. \^y^7 3-A^hmw}^6 4 
^^m$-^:2)o mm^^e sit. m2 0 (3) t::^i-<t ^ mw>f6 4 ^g^m?-^/;:^ 
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M6 8 t::^fLtti?vtfo mW)n 6 4 ^miHt ^^fz^M-C. m^y-}^7 O.^HI^?-^. 
[0 1 5 1 1 

;^X'7-:7°c 5-e{±, tiJfP^IS 6 3 (i, 5 ic^-r^^x 7" a 4 <h |W|;|ttci|j#$rtT»/^. 0 2 

0 (4) ic^i-J:^ ic, fe@^tl2 l;5-f>^m-r-l>o a-^y-^l'? 0 56^'^i6^i*^^mt^ 

[0152] 

\>xh(T^^i\z.mmmWi^^m.^ oi^ctttt^. ^-^-y-;!/? o<7)m*^§is6 2 <7^9\-r^r^vi^ 
6 8 ^cfp]>i^oT#ai-ro ^(7) J: ^ ^^i^-a^^y-jp? 0 t^m^m2 i e s K-mmt 

#M®'^$|S/1^2 la, 2 1 b<DmWK^'^xm(fhmWmM2 1 c <7)^'^[|ii\h&=^-;'^ 
# < -t-:i>c:i*^-ei:. #M^'^^*t2 1 a. 2 1 h<^m^^m't\^±-r^ ^ t^^x^ :ho 

[0153] 

1112 2{i:. ^mM<7)^ hi^m<DMm<7>mmx^^m^mwm-^mWi2 o o^Tsk-rmumx 

mWmwm^^W:2 0 on. 2<^<Dm-^y-)\^2 2 o a, 2 2 0 b;&-'^«^tL^o 

mmiimm^mw.2 0 0 1*. ^m^m 2 1 (T))?^:^!^]-:^,^^^,!^ 1 60^-^-7-;^ 2 20a 

^^RX^"^. Wim^^2 1 <75J¥^:^fo]{tb^>5^t>|^2<7)@-^'7-;V2 2 0 b^r^^A^^So 
t;^:5i)^'o-CM^'^!^2 l<7)Mii;6^^M^g'^tl2 l^M^-T^o 
[0154] 

^^m^^-^^m 2 0 0 (i. ^1 (T^m^y - ;v 2 2 0 a ? ^ i -7 - 
2 4 1 a m2<7)m^y~ )l^ 2 2 0 b*^'^*?tt^^2 <7)';'-;Vl^#A2 4 1 b t 

-r^o mi <Dy'-)\^^nMc2 4 1 a (i. n 1 (om^^mWiL i o a * =bi9 iim^iftic^^o 

^ 1 (^S2i$llj^ 1 0 a lcf&oT^^i^Hi£ttfjtLi>o m2(oy~ )i'UWM.2 4 i b{i> 

^2<^^ijfe$i&^L 1 0 htioy)Km$&'Mm^7^-^^m2<DmmmBi^B-ox^^^m^i&if 

hti. m\<D^'^y-}V2 4 1 2i\z.nn'^^xm2(r>m^y-)V2 4 1 b*^^*$ti.^o 

[0155] 

»1 ^J:«y^^»2c7)^2jl|!limL 1 0 a. LlObfi:^ S(/n::TOt^]^?>\ jJ-o-Kt^ f^fiiS 
mX.fz^m.^^m'&^^^o ^^m<7^W^mX{±. f^KT^^i^WI^L l O a:feJ:0^^2<?)S2(i 

fi&ML 1 0 bti. -War ho 

[0156] 

JSi§W^^^M2 0 oti. ^y-)\.u.nMc2 4 1a. 2 4 1 b ^-ett-rtL^^j^W^L 
10 a, L 1 0 b t =bi9 t^IlI^.IEi&-r^#'7--'Ha^l2ill^^2 4 2 a, 2 4 2 bt.# 
•7 - -'W#^:ir 2 4 1 a , 2 4 1 b =^^tl-^-tt#SJp#!^L 1 0 a , L 1 0 b Hf&o T^^Sl 
mm-r^^y- )\^'&^m.m^^2 43a, 243bi:> D#-yhT-A29 t::^^?*ti> 
^^ 2 4 6 t> ^-^t^cl^tm^^ 3 5 -t^g-^l^^o 
[0157] 

m^mw^^mw2 0 o<7)##S(7)^f*fl<)^it^nov>T(i> ieii 

m.A Ob w\m(r>m'^x^ ^ , giB^'^^Bi-r^o t tz. -n<Dy~)\^^n^2 4 1 a , 24 

1 b ^ y~ ;HlIfe.lE®)#m 242a, 242b^cfc xfy-)VU^mWi^^ 2 4 3 a, 24 
[0 15 8] 

mumwm^min2 o o\t. mi Km-rmi^w^m^^m.^ o \zi&ni>y-)vu.mMc4 1 
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24i2L.mi<Dy- )vm^mm^^ 2 4 2 a ^ j; zrm i<Dy~ )\^^i^mm^^ 2 4 

3 ^i^mifhi^^o m2<7)y~ )Uj^mM:2 4 l b. m2<7)y - )^m^^W}^^ 2 4 2 b* 
Xlfm2<Dy-}V^^mW}^^ 2 4 3 bfi:> m I ^ ^ 2 (D^mm^L 10 a, L 1 0 

hK^ML. m I ^ ^ 2 (T^^mmwiL i o a> l i o h Kmu^^jiM^Mi i h^ml 

X. mi<Dy-)^U^M:2 4 1 a^ ^ 1 c7)^;/-;i/[iI^,|Etjj^^ 2 4 2 2i id X X/m H - 

}vmmm^^ 2 4 3 aKMm^mi fib fi^o m^^^t. ^a-^s okt^^^x. ^2<7) 

y'-)vunM2 4 1b. » 2<7>'7-;Hl^|gijj=^l?2 4 2 b *5 J: o*^ 2 - ;w^^£|gili 

2 4 3 b5^?^'^tt^tl^o ^^2 4 6 (i> B&C ? tL^ o ^ 1 <7) ^7 - ;Vi^^:ir 

2 4 1 a *^2 4 6 <7)j§l:^l^-^^ 2 4 6 a l'I^^t<btt. m 2 <D y - JUUWM: 2 4 1 
ba> ^^2 4 6 <7)Ji:^fS]Mg|S2 4 6 bl^^lt^tL^o 
[0 1 5 9 1 

1112 3 {i. M^'^t)2 1 lC^SAi-^#4g'^^;/-J^ 2 2 0 a, 2 2 0 h ^i&i^LX^-^^m 

mx^i>o mWMwm^^n2 0 ot^mm^ii^^^-^y- )^2 2 0 3i, 2 2 0 b{i. la 

2 KB-rm^^y - 2 0 i:|w|;|t<7)ff^t>t^^-ro #m^^7-;V2 2 0 a. 2 2 0 bfi. ^fr 
fB2 2 2 a, 2 2 2 b :$:#^2 2 2 a, 2 2 2 b :&^f>?^mi-S li >gB 2 2 3 a , 2 2 

3 b i:=Sr^tL-etL^-r:g>o 
[0 1 6 0 1 

1112 4 {i. mmmwm^mm2 o oct^m^^g 3<7)ijj^^^^-r-7n-f-^- hx$>^o 

>^ -r ^7 y d 0 -e. ^^^y -;v220a. 220b - jv^^Wf* 2 4 i a , 2 4 i b 

r-A2 9 J: o Tisi^m^S'^^S 2 0 0 tt^o ^^»tJi^ti/c^igM# 

^-^^^2 0 oti. ^m-^m2 1 <D-:^mKm i<^m-^y - )^ 2 2 0 a>&^@efi?tLs 
'^i^2 1 (7)m-^m\^'m2<Dm^y-}^2 2 0 b:6ssBs$tL;i,o i<^<f: ^mmmw^^i^ 

[01611 

7. X y -7° d 1 -e{4> $ijiip^^ 6 3 %y- )\^mmim^^ 243a. 3 a 3 h^mm\^ 

^ ^y~)\'U.nMc2 A 1 2i, 2 4 1 b ?rM^'^!^2 1 t::|Bl{tT#^^ML 1 0 a, LI 

0 h^m-^x^^'^m'^^^^ tfzmm^^^ z^t. ^y-)\^nmitLmm^^2 a 2 

2 4 2 b ^^Jf|IL^ ^y~ y\^^nM:2 41a, 241b ^#S2p$|ll7^L 10a, L 1 0 b 
t to 19 Jcm^^-^^o C:tLl::J: oT> #^g'^y-JV2 2 2 0 a, 2 2 0 b>6^ IH^L'^^ii^ 

f> 2 ia^i- & :^[p] K^m-r ^ o 

[0162] 

#e>f|5 2 2 3 a, 2 2 3 b <7)3Ssffi>^^ M^-^tJ 2 1 <7)MWt^^*t^-a^^^i-;i>o MlSfl^ 
^6 3 >^2 2 3 a. 2 2 3 b <0]^ffi5&^'Mm^!^ 2 nc^mfCb. ^m^y - 

;u2 2 0 a, 2 2 0 b «:2^/Mcfi^gi-s:^ln]ic? fjic^t&^-^So ^m-^y~}i^2 2 0 a 
. 2 2 0 bti> W,mLX^m^m2 l ^Mfi!l:d-f)#JSL. M^'^ifer2 1 li'SA-r^o 
[0 16 3] 

^m^y-}\-2 2 0 a, 2 2 0 b^M^g-^tl2 1 l^'iSA ^ < i: . ^^-^•7-;V2 2 
Oa, 2 2 0 b ■etT)-^ 3 ^^^§^55-2 2 2 a, 2 2 2 b<?)=§-zX 3 ;V^?!*^%l^^g-^!^2 1 

[0164] 

ftllll|I#^6 3 (i^ 1 c7?|£^^|W;i)>'^^ii-r^* -e> #'7->'V^*#:«r2 4 la, 

2 4 1b ^m-^y-)\^ 2 2 0 a, 2 2 0 b<7)v a ;ViJ'*g|5^2 2 

2 a, 2 2 2 h^^m^m2 1 K-RX^^^o ^UtP^IS: 6 3 {i> i^«?)5c«i>i> 111 <7)|S:^Bt 

[0 16 5] 

ClO^-^. a-^mi^m^^ 3 5 ti. #^^-^'7- ;w 220a, 220b <7)#-> a ^WrT^^S- 
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2 2 2 a, 2 2 2 b^m^^^Z 1 K^Hb^Hb^M. -^A L 7t i t ^^-f^-^^^UtP^ S 
[0 16 6] 

X7^y:fd 2-eti. mm^^e 3i)K ^m^'y~)^ 2 2 0 a. 2 2 0 b(7)-^A^#±^-^ 

. mtLtc^m^m2 i^±»K'mmtLxmwLx^^m-^mt2 1 a, 2 1 b^^i-^ 
-^^j-^^o ^^^m2 1 it. ^m^y-)^ 2 2 0 a. 2 2 0 bi/^x^xnmif^hum^fi 

[0 1 6 7 1 

>^X'^^d 3-^{i. ^m^y~)\^2 2 0 a. 2 2 0 b iCglSi"^ :^fSl ? -frT 

> W^^^2 \t^h^m^y-)l^ 2 2 0 a. 2 2 0 b $-^jy£?-(J:^o WfP^S 6 3 ti. ® 

^ m^y-}^ 2 2 0 a, 2 2 0 b <7>lHlfe$-#Jli 7.-r^y T^d 4 tcittfo ^^.r ^yT'd 4-C 
[0168] 

>:Ji_h<7)j: 9 :^mM<^mwMwm^mn2 o o i^t^&x.ff, ^m^m2 i ^Miii^-'bip^ 

^7-;wS-2^X-r^m^tcJ:k'<T. ii?^< ^b^/^-f tt;$^— ;^(7>^f'g^:y-;p2 2 o a<75H'>'^ 
2 2 3 a ^iJ^'M^-^t/ 2 \ \,zy^K-r^'StXm.^{}^^£< LT. -h^^'^m^S Sr#^ t i 

& o 

[0 16 9] 

tztn^. m2 3K7yi-r^^K. m\<r>y^yw>2 2 3 2^<DmWjn^^i^ io\t. hk^ 

2 2 3 a1i)coM1g'^fl5M2 1 a (dW-^^^^B 1 2 J: 19 'i>/h ? < i§:^i-So ^ ;t 
. ^ 2 cot: ^^^2 2 3 h (DmB^^^^'W^li 1 1 {i> ^ 2 cT^^-^^y - 2 2 3 bffi!)<?>^^'^ 
m^2 1 bc7)J?«^Tj-^D 1 3 J: 19 < ^S-r'2>o ^<D^^\Z2 o<7)M^'^W 2 1 a 

. 2 1 b(7):*#$-et'V^ 2 2 3 a. 2 2 3\><r>^mmt^M\^X\^^ii<X^-\'^KW^^ 

m2 i^m.w-^'^^^tt^x^:^^ 

[0 17 0] 

> 3^-^^1351^^$ ttS^-^lSFc^^^iD 1 0, D 1 iSr/h? < "TS i t ;<)5-e^ S o itLi::J: 
[0171] 

;6^*C&o ^m^m2 1 '^W1iJ^^e>^'^:y-;v2 2 0 a. 220 b «ri9:A-f-S i 1 1:: J: o 
mwnit2 1 c ^JtjD^^i&^i::6^*-e§S<?5-C, ^^m-^^U 2 la, 2 1 b (^^^g-^S^^ 
[0 17 2] 

ib^x^&o :LiiKX'Dxmj:^m^Mf^-t^^t'?b^x^^o 

[0 17 3] 

1112 5 {i. jik(DmM<D^^^y - 2 2 0 a. 2 2 0 h ^ifti^LXT^-rMmmx^ ^ o # 

^'^•;^-;V 2 2 0 a. 2 2 0 b <7) e >^ 2 2 3 a . 2 2 3 b <7)*4l^:^roH-feD 1 0 , Dl 
1 jd^^J^-c^T^b ctv^o tfz. ^m'^y~)^ 2 2 0 a, 2 2 0 b (i. S.\^^i^mi5 

mx$)-oxiiKM-:h\a\x^^x x^^o ^^'ky-)V2 20 a, 220 h^:s.\^^^z.uM1^ 

[0 17 4] 
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^^'7-;W3 2 Ot±. ±mLfzm^y ~ )^ 2 0, 7 0 l::^ LTit#?|J«0^ffi$K^>6^ M^g 
>f|5 3 2 3(7)^ffitl^^k:5' OA (C r N) , ^it^^y (T i N) . ^-fbf- ^ > (T i C 

Physical VaporDeposition^ B&^^ P VD) * T^cfi'fb^^* ( 
Chemical Vapour Deposit ion^ CVD) KXoX^ ± 

[0 1 7 5 1 

ttz. ^ms 0 1 f±. -fe7 5 :^m^^-^t^m.nm.'f't^ mt^^y (t i o wl5^^ 
^t^^mm^mt^^A.x-^hmm^^m^. \f-^^^i,T i ^ y (cermet 
) =^t::^$i5 3 2 3Km^mmtfz\rmm\^x^ m.nnm,3 0 1 ^-^^lt^j j:v>o 

[0 17 6] 

i(7)c): a ^®S**^|B|-3 0 1 i}^^y^3 2 3 icn--r -f > $ tL^^-^^;/ - ;i/ 3 2 0 
^^LtK^-DX. li>gB3 2 3 t^m-^m2 1 t(7)»^igtn:?r;'ci < i"^ ^: t :^>'-e^ i&o 
itltcj: oTe:^g|53 2 3;65=^®-^2^ 2 1 l^^^A^ -i^Tt^-^l^s M^-^i^/ 2 llc^^f>n 

- Jl^ 3 2 0 <7):^^*:§|5 3 2 2 2 1 JC'SlA-r ^ * ?r/h ^ <-r^^t 

[0 17 7] 

[12 7 {i. 2|s:|§B^<0? p5t::'ftb(7)||ife(7)?l^BT-^)-i) ^-^^7-^1^4 2 0 ^r^l-^Jj-^IHT-^fe^o 
m^y-)VA 2 0 (i^ ±iEt7t:^'^'7-;W3 2 0 t-^tTISK^m4 0 y^ 
^^^^5^tm^£ho m^y-yi'A 2 Ofi. ^yB)VVU^A 2 2 a ct)-^ a ^'ffi 4 2 7 1:: 
®®^M4 0 1 5?»^M^tL^o ic7)a:-9t::, >- 3 4 2 7 t::®®^M4 0 1 ? 

ti^l§^-e*oT>b. 5^3;vrf|54 2 7;5s=fefe^'^!^2 m3gg!ji-r^Cltti<J:oT^ 112 6 

[0 17 8] 

112 8 fi. 2|c^^c7)$i f,t::>f|&<7)||jfi(7)?gigt?^i>^-^'7-;W5 2 0 *r^-rM^lll-eag> «9 > 

112 9 {i. it'^'7--'V 5 2 0 ^^-r^ffiH-^^afe^o ^-g-'^^-^vs 2 0 fi. ^'^'Ltzm^y 
-^V2 0, 7 Oii^LT, 3|s:#:^I5 5 2 2 3$^ ibS^tB-T ^ ffl&ni^^:^cO ti >gP 5 2 3 

;^tL;5,o t:>^5 2 3;6>'IHlfiJ^tJclcBfiK?tL^Cl ttc J:oT. H* > 5 2 3 <7)^3t-^tl 2 

1 Kn-r^^WMWi^M<-t^Z.ti}^X-^^o itt(cJ:oT[12 6 t i 

t:^s-e^^o ttz. Bihwmt. \±ym^ 2 3(Dm-)5\p\^^m{htm^^^. ^wcnn^m 
ctibmt L< . cintc J; o-ce^-^s 2 3 ^mm^^tzm^i^MmitLfz^m^^ 

2 1 ^ J; ^) ti# ? -fr* ^ t ^ -g> o 

[0 17 9] 

113 0 {S. :^^m<^^ hKm<^MM<D^^Mxi)=^^^y~)\^e 2 0 ^^i-M^an-e^ ^9 . 
113 iu> 3g'^y-;w 6 2 0 m-^y~)\^e 2 on. ±^Lfzm-^y 
-;v2 0, 7 0 KMLx. ~y3)vr'me7 7 ib^h^m-r^^^e 0 i^^m^fhi^^o ^<r> 

J: -9 t^'>3;v^ffi6 7 7 )5^f>S^tB-r-g>S^^6 0 1 ;6>@'^'7 - ^v- 6 2 OKW^ ^tK 

ioT. ig-^'7-Jv2 o<7)«^!^i'^-r^j*i§igtn:Ai^i^i6aci t*^'-e§;. 11271^7^ 
-r® '7 - ;w t ^ :i i: § ^ o 

[0 18 0] 

±iai:i|2«L7t J: -9 1^1112 6 -11 3 0 li^-rS^^-y-JWfi. ±jSL7t#*^iti«^4g'^^a 

4 0, 6 0, 2 Q oKm'^-f^^tij^x^^o ^(ox o^^^^'km2 \Ki^-t^>m^mji 
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tfz.^%-J-)\^^2<^, 4 2 0. 5 2 0, 6 2 0 ^^^^t!2 n::^^ L#tt;&M 
JI;t/^/h^ <i"^^ ^^^^-^2^2 1 tc^-^';'-JU3 2 0 , 420. 520, 62 

i<!:^-'-C§:> S 2 1 a , 2 1 b (T^S-^S^J^^^sJ)^ ^ 1 -So 

[0 1 8 1 1 

HIS 2{i. tblc'ti(7)^ifi(7)BBT-^^^g'^^7-;i' 7 2 0 ^r^-TMH-e^^o 

^^'7-;i'7 2 0 (i> B&Pg«t>cJ^J^Bfe$tL^5js:#:$|S7 2 2 fc. 7 2 2 tj^-^^y - 

;^7 2 0<7)#^:^[p]L 4-:^tC5^aiL. B&Rtt^ti?f^Bfc? tL^ti >§|S7 2 3 t^^-T^o 
7 2 2 <0 a *> . #-^-7 - ;P 7 2 0 <7)*l{lia::b-|q] L 4 1 -> a JV:5'*$B:55- 7 

2 2 al^fi, ^-^•7->'W7 2 0 (7)mW^L 4 ^ 3 JU- ^T® 7 2 7 «fi!c?tL;g,o 
[0 18 2] 

\^y^7 2 3(i. l^a)]yVm 2 7 ^Sill^^m-r^o 2|s:#:^ 7 2 2 tfe:>^7 2 3 t 
{i> ^m^^r^WL^^^o \iy%7 2 3(D^Vmt> :^#^^7 2 2co^1.#J: »9 
tL;i,o 3 ;V^'§I559>7 2 2 a*3<t?>'t: >^7 2 3 (i> mWMWm^\^^fz^XW^^m 2 
n^?^A-rs^t#g&t'5r&o Cl*il::«ko-Ct:>$|5 7 2 3 /ilt:6«M^-^tl 2 IKH^X'^^h 

[0 18 3] 

7 0 \ i)^r^WL^^^o '&xm}tU7 0 1 \t. z/B}v^m7 2 7 (DmmK's^i^j:^ . m^ky- 

;^^7?|ft#^L 4 ;^^t>^t?'>$^^:^fn]^^^0=~^^^® 7 0 2 $-^^^0 0®H7O2}i^ y - )V 
^7-;i-#^L 4 tc^LT^i6^«6:g>:^Sa 1 -effiM-r-So ^^ffi7 0 2t±. 

[0184] 

^'^y-;i^ 7 2 0;J>^'M^^!^2 lii'^A^tLT^ ^/3;p^'^^7 2 2 a*^«^«'^t/2 l 

L;t:5Ki|-e. ? h \:^m^y - ;i/ 7 2 0 5{)5^®^t) 2 1 t::?S:A t J: ? i"^ t > 
7 0 2 t^WM^m2 1 ic^^gi-^o ^itLHJ: oT^-^«7-;V 7 2 0 c7)jg=^&-i^Al:: <t ^ 

oT. ^mm7 Q 2i)mm^m2 wz^m^^mmi^mn-r^o ^<Dii^Km-^y-)\^7 

2 OO-^Al^i: 'b^aro-C. M^-^t/ 2 1 i:^-^^7-;V 7 2 0 tii^^m-f Z>mmi)mt\!^-r ^ 

ztx. m^y-)\^7 2 o<Dmx^m.±-r^tiif)^m\i-t^o tztm. m.m^m2 

^m2 1 H^^1--g> >r <h tiJ: oT^ ^^y-;V7 2 0 56^''iJ^^J^±t^-^A-r-2> ^ <t ^-IJ^ihl- 
[0 1 8 5 1 

113 3 {*^ :^^m<D^h\^^<D^n(orMx^^^^y-)^^ 2 0 «r^-rip|-^iia-ei^;5>o 

^^y-)V?> 2 0{±. -S:AI?SJt$IS8 0 loyf^ii^m^^^^X^Ut. 0 3 2 - 
7 2 0 t f^ttl^ffM^ ti^o '^iXPiik^S 0 1 v- 3 )Wm% 2 7 X^i^ y - )Vm^^1j 

n^iom^mi^i^ s o 2i3m^^^^o 2 0(7>^#:gB8 2 2 {±. 

V3 ;ViJ''ffi8 2 7 i: ^^ffiS 0 2 i:^&sit^:^tcBBfe$tL;i>o 8 0 2 {i> ^y-;v$lll^L 

[0 18 6] 

^-^'7 - JV- 8 2 0 Tii^M^-^tJ 2 1 Ji-^A ? tlT. 3 ^V^*giS3d- 8 2 2 a tm^^m 2 1 
^X \^tzV^mx. $ - 8 2 0 ^^s^^-^tf 2 1 Ic^SA-r -I* t . 8 0 2 56V 

^m^m2 1 n^^-r'2>o ^tii^ j:oTM^g'^ti2 1 tm^y~)\^% 2 0 t7&^"^^g-rsts 
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[0 18 7 1 

7 2 0 1 muKfM^f^^o -^Ateik^g 0 1 {i. V 3 )\^vm8 2 7 xy) ii y-)i^mwiij 
mmiomi^^^^f hii^ ^i^m 9 0 2^m^^^^o mmm9 0 2 ti. y~)i^m^L 4 

ML 4 J::^ tT^»:)^«:);2>:^^a 2T-MM-r'i>o ^m® 9 0 2{i. - ;v|*ML 4 
?'>5^-l> t t ^t::^ t; ^$157 2 3 J^^^it^^yd^^^t^ffi]. i-^^^b^Wi^^ln] L 4 ^tb:;^t-'l®#^t--2> 

tz. ->3;v^'d5 9 2 7 t^^® 9 0 2<?5S^*ii^i-S^:i:iCj:o-C, ^^'7-;V9 2 0 

[01881 

^(D^^KmS 2-'m3 4K^-rm^y-)l'7 2 0, 820, 9 2 0 ±i£t7t^)»^ 

w«-^^m4o^ 60, 1 0 oi^mm-r^^LtTb^x^^o ^<^x ii^^m^m2 iKM 

■rS'ii^^J^±c7)-SA^Klh1-&?g-^'y-;V 7 2 0 , 8 2 0, 9 2 0 ^ffiV^S i t fiJ: oT 

t^^x^^o tfz, ^^m<om^^4^^ <-t^::.tKX'DX. m^^k<D^m^^2 i<Dm 

[01891 

13 3 5 {i. :$i^m<D ^ hi^i!ii<7)^m<DmMx$>^m'^y ~ )i' 9 5 0 ^^-rm'mmx$>^ <, 

95 i^m^^o mn'^-ri^^y- )\^tmm(r)mmi^<^^>xii. mm<Dm^M-^'kifL 
. um^^m-t&o m^m^39 5 1 a. e 2 2 iK^i^x^K^::.tK 

ioT. W^-^m2 \i}^'^'^l3\P\^-}5\:-m^-^^XW^&\^fzmi^^5^9 5 2 ^|5^*-r^o 
[0 19 0] 

B:jei?^*g|S9 5 1 ^±^ P31»t^^-i?l^fig;$ ^#$15 2 3 ^--iSi-^o l:j|2|5^ig5 9 5 1 f±. 

~-7i(D&X^^B'km9 5 3 (i. &i|fcttl#aL 1 I'ML-CSSlcB^^tLSo 
[0191] 

@i:fel5^*^|S9 5 1 fi> «^tl2 1 ct 19 (iJ: o T*m? tt> L;t:^55' 9 5 

2 li^m^f ^ ^ t\z. a ^X . ^^W>%9 5 2 ^^*i-:i>o /'c tx.{^g:j|2^*$5 9 5 1 

^-^1^2 1 tc^^-r;i>i^*ffi9 5 3 mi&^9 b 2^mm^i:-rhtztb<Dj^^m^ifhi^ 

& O 

[01921 

-;v9 5 0 ^^nt^ho m^wm^mmt^ ^ii^w>2 2 KnL,xwi&w^^9 5 1 ^-y 

[01931 

ni-e^So mmmw^^mw\t. ^i^m^^9 5 i36>'^^'^i^2 1 t^^Mt'Srv^^mii^ 

^-^^y-^wg 5 o oji^^ji^K 6 2^W.m^^2 IK'RX-T^o 
-;U9 5 0 ^llI^^-^^CitticfcoT. ^1^^m2 1 ^Sffi^t#L. #^^^^-^^#2 1 a 
,21b ^rb-ff -^^-^'i>o 
[0 19 4] 

l*^it*^^-^^mti. -h^M@'&!^2 1 ^«'fk-r^ i: . 13 3 6 li^-f J: o ^-^'^ 

-;u9 5 os-Ma'a'!^2 i7^)^hmK^^& t tiiK. m^mi^9 5 1 ^w^^m2 1 
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® 9 5 3i}mmmmL. m^^6^9 5 2 ^m^-t^o ^coj: ^ i^m^u6^9 5 2 «ri^*-r 

[0 19 5] 

ms 7 (i. 9 5 0 ^^-rmmmx-^ 19, nissti. msyt (i-^-^viftiaL 4 

is]|[itcses$tLy-;^«i^?fi-o-c^^zs^£'^^^iZ$i5#9 5 5 ^> mu^U9 5 5 tmf^ 

1^*^15 9 5 1 t^m^-r^m^^9 5 4 t Sr;ti-*o 
[0196] 

m'^y-)l 9 5 0c7):$:#§|S2 2 ti. m^^^m 9 5 6 T&^l^Rfe ? tL-l) o :ic7)^W 9 5 6 KM 
^mi9 5 5>!?-'@SS?tL;i,o ^i£^#9 5 5 ^. y - jmUL 4 KB':>xmv^. y - Ji-m 

4 KB'D'C^mt^Kl&ifh^X\^>^o ^^£^#9 5 5 {i. :^^^2 2 irM-LTt 
V) jt«?)$;tLTv^;5,o a^S$l59 5 4}i. 9 5 5 coy - 19 , 

'^^AfP^t 9 5 5 i ^) tcy-;p|ft^i;r&o-C^'££S^tl^lt^*t-&o 311^^9 5 4 ti. ^ 
#:^2 2^f^tC*^^|2|^^$|S9 5 1 t^^^^o 
[0 19 7] 

^^W9 5 5 i)m}&m^3miLmm^^i^ i ':>rm^mm^ ^ t K X . mmm 

*^9 5 1 ^y~)\ymBK-iB'oX^mm^^^^t'^^X-^:to mxL^U9 5 5 t&fel^ 
-e^;&o i-J^*?**!!! 1 3 t-^-T^ffl^ff^^W 8 3 tC3&^x.r^ffi$|5W9 5 5 S-i^tt^ El 1 
^ffiBa-r-S) i t^^^-et i>o 9 5 0<7)mfilcJ::ov>-C(i:> 01 3 Jc^i-^-^ 

[0 19 8] 

^fifz^m^3^2 la, 2 1 b ^y'.*"^ h^-^-r-S) t Lfz^K ^m-^m2 ^m^u 

*t2 1 a, 2 1 hi}^m^^^^'^^fzm.mxm^\^Xi>i:^^c. ttz. ^^^W>^2 1 a. 2 
1 b«0*tKl^-^^^T=^). T;i-5-^^JiJl^1-<7);f^)|s|-T-^':>T'b J:v>o tTt. ±5E Lfc^^JSff^ 

. mY^<r)-^^^^mxmm\^xiiX\^^<, tti. ±mLfz^mwMwm^mw4 o , eo 

. 2 0 0 t^^y- )\^ 2 0 , 7 0, 320, 430, 520, 620, 720, 820, 
9 2 0, 9 5 0 ^^*i>rtl#ffl LTfflV^;^ ^ 1 ct oT^ ? mfS*tiM^-^% 2 1 ct)?^ 

m:^39 5 2 ^^*LT^^-^i^2 1 <75^il^lR]±-r i ^ ^^mx 

a. m^y-)i^n. y-;v4^#A4 1 ii«ifiprtgt::^*^tLSit t L7t;6>\ m^mwm 

[0199] 

* ;t|i£*<7:)M<7?l§'^-e{i. #^^^-^^$^2 1 a, 2 1 h^^M^^^^*i^^6^-A^^>^ 

<r)mmKm.hfixLt\^^. 'Z^m^j:?^&'tm^fztb{zii^ \dy^<Dfmiix^m^^f^. w 

[0 2 0 0 ] 

[^0^<7)^;)]:^] 

J^Jl±coJ: ^ t;, l|Bic^5|s:|§B^HJ;tL(*\ m^y - X -^X^m^^^ir^l^^m 

WLfzik. m^y-)^^n^'&-^w^ti^ioi^:^^^^^fzmmx\ m-^y~)^'k^^^<^ 
7^^ibm.Kr^^mK^m^-^^^tKx<o. m^y - )v<7)m^^^m^^<^BMKnLx 
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[0 2 0 1 1 

5^j^ =^ fB] ji -r -g) i t i ^ o 

[0 2 0 2] 

[0 2 0 3 ] 

[0 2 0 4 ] 
[0 2 0 5 ] 

[0 2 0 6] 

fz^m^m't^m^'t^^tKX'^x^m^m<^^Mm^\pi±^'t^^ti}^x^:ho tti. 

[0 2 0 7] 

[0 2 0 8] 
[0 2 0 9] 
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[0210] 
[0211] 

[0 2 12] 

[0 2 1 3 1 

ii^iz^i^x^iiti^mx. ^m^mK'i^x^^±%i<7)i^m^mm^^^zti}^x^:hfzif). m 
m-B-m^m-^y - )\^^'£^miii^±iz'i^xLx . m-^m<7ym^^^^M^^ < '^^it ?ri?^it 

[0214] 

1^LtzU5^^mi:-r^Zti}^X^^tzi!b. W^^m<^mU'k\^±.-t ^ Z ti)^X^ :^ 1 1 

ti)^X^^o 
[0 2 15] 

mn^-^i \^m<D:ff-^mKXfii^s m^y~)\^KX'Dxw.m'^m'k^'}^Kmwv.tz'i^. m 
^y-}v^A^^m^tt>y)Kf^^u^-^tzVimx. m^y-fi^^um^mnf^^mK-r^ 
^\p\K^m^^^zt izX'oxm^y-)^ii. ^(Dmm^^^^m<D0imKnLxmM^ 
"^fz^Mx. ^m-^mTi^hn^u^^^zt^^x^^o 

[0 2 16] 

^Zt i)'X ^^fz s?><«M5^ i: M l^M^^m^ t T-it ;t # ^ E ^ ^ -^t^ Z ti)^X^ ^ 

^^v^j^-g-, ±jEL^c ct ^ \z.^^y-)i^^mm^5^tnnm0^^5^txm^m<Dr^Vi^m 
^j:h^^zt\zi:^x. ---)5ii^h^n^x^^^t}\mLn^m.^^^^^m\^nfz^^z 

tij^X^ ho 
[0217] 

x^'ttz^Mx. m^y~)\^^'^^^mut^^Kmmmzn^^-^'±i>o ^(DXiKm 
^y ~ )V(7:)^m^m^z'&x\^tzu%^^^^mi-M\.x'^^^^^h z X n . 

[0218] 
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[HIS 5] ^mM<D^ hKm<^^t^<^f^Mx-^^m^y - 9 5 0 ^r^-nfirMH-e^^o 
[037] m-^y-}^ 9 5 0 ^^-tWimmr-^^o 

[114 .0] 1213 9l::^^tL-2>^jiti#^S'^?tL;tM®-^tl. 10t£:*:LT^-rifffilllT-*^ 

2 1 ^fe^g-^t/ 
2 2 

2 2a -> 3 ^IfB^ 
2 3 

2 7 -> 3 )\^vm 

2 9 n -7 h 

3 0 

3 1 ';'->'V:ft^^£IEI!j#g 

3 5 m^mmmm^^ 

4 0, 6 0. 2 0 0 mmmwm^mw. 

4 1 

4 2 y-)vm^mm^^ 

4 3 ^7 - S 

6 1 m^miAi^mA--^^ 

6 3 $iJfP^|£ 

20, 70. 320, 430, 520. 620, 720. 820, 920, 950 

L 1 *v^*bj^ 
L 2 

L 3 n^m^ 

L 4 - 

L 1 0 a m\ (r>%Ti^m^ 
L 1 0 b »2 C7)^2p*lll^ 
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